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1. MACHOPT PABOYEN IMPOIPAMMbBI YUEBHON JUCHUIJIAHBI
EH.0OIMATEMATHUKA

1.1. ObsacTh npuMeHeHusi padoueil MPOrpaMMel

PabGouass mporpamma y4eOHOM JHUCUUIUIMHBI SIBIISETCS YacThlO IMPOTPAMMBbI
MOATOTOBKHU CHEIUaIUCTOB cpennero 3BeHa (ganee - IIIICC3) B cooTBEeTCTBUM €
®I'OCCIIO mno cneumansHocTH  15.02.14 OcHanieHue  cpeIcTBaMH
aBTOMATH3AIMU TEXHOJIOTHUECKHUX MPOIIECCOB U MPOU3BOACTB (IO OTPACISIM).

1.2.MecTto yueOHoii nucumiuebl B cTpykrype IIICC3
JlucuuniauHa BXOAWT BMAaTEMaTHUYECKH U OOIIMHA €CTeCTBEHHOHAYYHBIN
LUKIL.

1.3. Llesin 1 Tpe0OOBaHUA K pe3yJibTaTaM OCBOCHHUS Y4eOHOM IUCHMILIMHBI

N3ydenne UCHMIUIMHBI HaAmpaBleHO Ha (QopMupoBaHHe OOMMX U
po¢eCCUOHANIBHBIX KOMIETEHIIUM, BKIIOUAIOIIUX B CE0SCIIOCOOHOCTH!
OK O1. BeiOupats crnocoObl pemieHus 3aaad Mpo(ecCHOHANBHON ESITeIbHOCTH,
MPUMEHUTENIBHO K PA3IUYHBIM KOHTEKCTaM.
OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEIICTBA TOUCKA, AHAIN3a U UHTEPIPETAIUN
uHdpopmaruu U MHGOPMAIIMOHHBIE TEXHOJIOTMHM JUIsl BBITIOJIHEHUS — 3aj]ia4y
npodeccCHOHaNbHOM eI TEIbHOCTH;
OK 09. Tlons3oBarbest mpodeccuoHaIbHOM TIOKYMEHTallMed Ha ToCcyJapCTBEHHOM
Y UHOCTPAHHOM S3bIKaX.
[IK 1.3.IlpoBoauTh BUpPTyaJbHOE TECTUPOBAHHE pa3pabOTaHHON Mojaenu
AJIEMEHTOB  CHCTEM  aBTOMAaTH3allUM Il OIEHKA  (PYHKIIMOHAJIIBHOCTHU
KOMITOHEHTOB.
[IK 1.4.®opMupoBaTh MakeT TEXHUYECKOW TOKYMEHTAIlMM Ha pa3pabOTaHHYIO
MOJIEJIb DJIEMEHTOB CUCTEM aBTOMATH3AIUH.
[IK 2.3.IlpoBoAuTh WCHOBITAHWUS MOJEIM SJIEMEHTOB CHUCTEM AaBTOMATH3allMd B
peabHBIX YCIOBUSX C ILIEJIbIO0 MOATBEPKIACHUS pa00TOCIOCOOHOCTH U BO3MOKHOM
ONTUMU3AIUU.
[IK 4.3.0pranu3oBbiBaTh pabOThl 1O YCTPAaHEHUIO HEMOJAJ0K, OTKa30B

000py1I0BaHUS 1 PEMOHTY CUCTEM B paMKax CBOCH KOMIIETCHIINH.

B pe3ynbpTaTe ocBoeHUs y4eOHOM TUCIUIUIMHBI 00YYarOIHICII0KEHYMeTh

- aHAJIM3UPOBATH CIIOXKHBIE (PYHKIIMH U CTPOUTH UX TpaduKu

- BBITIOJIHATH I€UCTBHS HaJl KOMIUIEKCHBIMH YUCIaMU

- BBIYUCIISITh 3HAYEHUS] TEOMETPUUECKUX BEIMYMH

- IPOU3BOAUTH ACUCTBUS HAJ MaTPULIAMU U ONIPENETUTEISIMU

- pemarh 3aJa4d HA BBIYMCICHHE BEPOSTHOCTH C HCIOJBb30BAHUEM
AIIEMEHTOB KOMOMHATOPUKHU

- pemlatb NPUKIAJHBIE 3a4a4d C  HCHOJIb30BAHUEM  DJIEMEHTOB
nuddepeHInanTbHOr0 U HHTErPATIbHOTO HCUUCICHUI

- penaTh CUCTEMbI JJUHEHHBIX YPaBHEHUHN pa3IMUHbIMU METO/IaAMH.



B pe3ynbTare OCBOCHMS yueOHOH JTUCIUTUTHHBI
O0y4aIOIIMICAA0IKEH3HATD:

- OCHOBHBIC MATCMATHYCCKNUEC MCTOAbI pCIICHU ITPUKIIAAHBIX 3a1a4,
- OCHOBBEI I[H(l)(l)epeHHI/IaHI)HOFO U UHTCTPAJIBHOTO HCqHCHeHHﬁ;

- OCHOBHBIE METOABl M TOHSATHS MaTEeMATHYECKOTO aHaln3a, JIMHEWHOU
anreOpsl;

- TCOPHUHU KOMIIJICKCHBIX YHCCJI, TCOPUU BepOHTHOCTCﬁ 1 MaTE€MaTHYE€CKOM
CTaTUCTHUKH,

- pOJIb M MECTO MAaTeMaTHKU B COBPEMEHHOM MHUpPE IPU OCBOCHHUH
po(heCcCHOHANBHBIX TUCIUIUIMH U B cepe MpohecCHOHATBbHON NeTEIbHOCTH.

1.4. Kosiu4yecTBO 4acoB HA 0CBOEHHME MPOrPaMMBbI Y4eOHOM AMCUMILIMHBI:

MaxkcuManpHOU yueOHON Harpy3ku oOydaromierocs: 84 vaca, B TOM 4HCIIE:
-00s13aTeNIbHOM ayTMTOPHON yueOHOM Harpy3ku cTyaeHTa 64 vaca;
-CaMOCTOSTEIbHON pabOTHI CTYACHTA 8 YacoB.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTIJIUHBI

2.1. O0beM yueOHOM TUCHMILIMHBI U BUABI Y4eOHOIl padoThI

Buna yueOHoii padoThl

O0BeM yacoB

MakcumanbHas yyeOHas Harpy3ka (Bcero mo nporpamMme JUCHUIINHBI) 84
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 64
B TOM YHCIIE:

TEOPETHUCCKUE 3aHATHS 34
MIPaKTUYECKHUE 3aHATUS 30
CamocrosiTesbHas padora o0yuyawuerocs (Bcero) 8
[TpomexyTouHas aTTectanus B popme dK3aMeHa 12




2.2. TemaTuveckuii miian u coaep:xxkanmne yueonou gucuuminabl «KEH.OIMATEMATUKA»

IloaroToBUTH MMPE3CHTAUIO 110 TCME!: «Brruncnexnue mpeacioB YHUCI0BOH
IMOCJICAOBATCIIBHOCTU U IMTPEACIIA q)YHKHI/II/I, PACKPBITHE HeOHpe)IeJ'IeHHOCTef/'I

Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble U NpaKkTH4Yeckue 3ausaTus, |O0bemMuyacoB YpoBeHb Koabi
CaMOCTOSITe/IbHAsL padoTa 00yualerocs, Kypconasi padora (Ipoekr) (eciu O0CBOCHUHA KOMIETeHIH
npedycmompensl), UHbIe BUbl y4e0HOH padoThl B COOTBETCTBUM C YUeOHBIM i,
HanmenoBanuepaszaeJ IUIAHOM ¢opmupoBan
OB M TeM HI0 KOTOPBIX
crnocodcTBye
T 3JIEMEHT
NMPOrpamMMbl
1 2 3 4
Pa3zgen 1. MaremaTnueckuiianajans
Tema 1.1 Conep:xanueyueOHoromMarepuasa 12 OK 01.
Teopusinpeneson 1.beckoHeuyHas 4McI0Bask MOCIEI0BATENBHOCTD, CIIOCOOB! 331aHNsA. MOHOTOHHOCTh OK 02.
u 6 OK 09.
OTPaHUYEHHOCTh OECKOHEYHOW YHCIIOBOM MOCIEA0BATEILHOCTH. beCKOHeuHO [IK1.3.
0oJbIre U 6ECKOHEYHO MaJlble YUCIIOBbIE MOCIIEJOBATEILHOCTH. [IK1.4.
2. [Tpenen GeCKOHEYHO YMCIIOBOH MOCIEIOBATEIIEHOCTH, TEOPEMBI O TpeIeiiax. ITK2.3.
Brruncienue [1K4.3.
MIPEAEIIOB MOCJIEI0BATEIbHOCTEN.
3. Ionsitre pyHKImH, ciocoOsb! 3aaanust. OnpeneneHne HenpepPbIBHOCTH PYHKITUH 1
B TOUKE, yCIIOBUE HETIPEPHIBHOCTHU, TOUKHU pa3pbiBa. [Ipeaen ¢pyHKIINN B TOUKE,
OJIHOCTOPOHHUE MPEIEIbI.
Teopemsl 0 mpenenax GyHKIUU. DIeMEHTapHbIE CIIOCOOBI BBIYMCIICHUS IPEJEIIOB
GyHKIMH, packpbiTue HeonpeneiaeHHocreiituna 0/0.
IIpakTHyeckoe 3anaTHe Ne 1. Beruncnenue npenenos 4McCIOBOR 4 2
MOCIIE0BATEIHHOCTH U MPEAETOB (PYHKIIHIA
CamocrosiTesqbHasi padora od0yuarommxcst Ne 1 2 3




tuma 0/0».

Tema 1.2.
IIpousBoanas,
HccieJoBaHue
byuxkumii ¢
MOMOIIbI0
NMPOU3BOIHBIX

Conep:xanue yueOHOro MaTepuaJa

16

1.3amava o cBoOo1HOM nazeHuu Tena. [loHsaTre mpou3BoaHOM, ee HU3NISCKUN 1
reoMeTpruecKuii cMpici. Tabmauia mpou3BOIHBIX, TpaBUia JU(GepeHIIMPOBAHUS.
Brruncnennenpon3BoAHbIX.

2. IlponsBoaHast 00paTHON HYHKIMH, CIIOKHONW QYHKIMH. YTIPOKHEHUS HA
BBIYHCIICHUETIPOU3BOAHbIX.

3.MOHOTOHHOCTH (DYHKIIMIA, TPU3HAKU BO3pacTaHus U yObiBaHus GyHKUUH. Toukn
IKCTPEMYMa,HEOOXOIUMOE U JOCTATOUYHOE YCIOBUS IKCTPEMYyMa, IIPABHIIO
uccienoBaHus PYHKIMA HA IKCTPEMYM.

4.BpinyKible, BOTHYThIE (YHKIIMH, TOUKH reperuda. [IpuzHaku BHITYKIOCTH U
Boraytoctu.lIpaBmiio uccnenoBanus QyHKIUN HA Teperuo.

5. Ilonarue acumMOTOTHl QYHKIIMU. BepTUKanbHbIe, TOPU30HTAILHBIC U HAKIIOHHBIE
ACHUMITOTHI.

IIpakTnueckoe 3ansaTue Ne 2. JludpdepennupoBanue cloXHBIXPYHKIIMIMA
IIpakTuyeckoe 3ansiTue Ne 3. [Ipaktndeckas padora Ne 1. Pemenne nmpukiaaHbix
3aJa4 C UCMOJIb30BAHUEM DJIEMEHTOB MU PEPEHIINATHLHOTO HCUUCICHHS.
IIpakTuyeckue 3anaTus Ne 4. [Ipaktudeckas pabora Ne 2. AHaIU3 CIOKHBIX
(GYHKIMI U TOCTPOEHHUE UX TPaPUKOB.

CamocrosiTesibHast paboTa odyuarommxcs Ne 2
«O061as cxema uccieoBaHus GYHKIMU»(3AIINUTa PE3EHTALINN)

Tema 1.3.
Hurerpana u
ero
NPUJIOKEHUA

Conep:xxaHuey4eGHOrOMaTepUaia

16

1. ITonsiTHe epBOOOpa3HOM, JeMMa O NEPBOOOPA3HBIX, HEONPEAETICHHbIN HHTErpal
u erocBoiicta. Tabauia MHTErpaaoB, UHTETPUPOBAHUE MO TaOJINLIE U
ITOACTAHOBKOM.

2. OnpezeneHHbI HHTETPa, ero cBOMCTBa, popmyna HeloToHa-
JleliOHMI1Ia, BBIYMCIICHUEONPEAETICHHBIX HHTEIPAJIOB.

3. BeruncieHus ¢ MOMOIIBI0 ONPEEIEHHOT0 MHTErpaia IJIomaaed KpUuBOIMHEWHBIX
¢buryp,00beMO0B TeJl BpallleHusl.




IpakTuuyeckue 3ansaTusa Ne 5. [Ipaktuueckas padota Ne 3. Pernenue npukiagabx 8
3a/1a4 C UCIOJIb30BAHUEM AJIEMEHTOB UHTETPAIbHOIO UCUUCIICHHUS.
IpakTuuyeckue 3anaTusa Ne 6. [Ipaktuueckas padbora Ne 4. Beruncienue 3HaueHUI
re€OMETPUUECKUX BEJIUYUH
CamocrosiTesbHasi padora o0yuarommxcs Ne 3 2
Brruucienue miomaaeil KpuBoJIMHEHHBIX GUTyp, 00BEMOB Tell BpallleHus1, paboTHl,
JaBJICHHUsL. (3alUTa IPE3EHTALIH)
Pa3pen 2. KoMmmiekcHbBICUHCIIA
Tema 2.1. Conep:xanueyyeOHOromMmarepuasa 4 OK 01.
Auiredpanyeckas 1. IToHsiTHE MHUMOM €IMHULIBI, ONIPEACICHUE KOMIUIEKCHOTO YKCIIa, 1eUCTBUS 2 OK 02.
dopma CKOMILJIEKCHBIMUYHCIIAMHU. OK 09.
KOMILJIEKCHOT'0 YHC/IA| 2. ['eomeTpuyecKas HHTEPIIpETals KOMIUIEKCHOTO YHCIIa. IK1.3.
3. CrerieHn MHUMOU €MUHUILILI. I1K1.4.
IIpakTnueckoe 3ansaTue Ne 7. [Ipaktuueckas padota Ne 5.Beimonnenue neicTBuit 2 1K2.3.
HaJ KOMIJIEKCHBIMH YU CIIaMU 11K4.3.
Tema 2.2. Conep:xanueyueOHoromMarepuasa 6
Tpuronomerpuyeck | 1. Moaynb U apryMeHT KOMIUIEKCHOTO YHCIIa, TPUTOHOMETpUYeckas popma 4
as ¢popma KOMIIJIEKCHOTO YHUCIIA.
KOMILJIEKCHOIr04YMCa | 2. JIeiicTBUS HaJl KOMIUIEKCHBIMU YHCIIAMH B TPUTOHOMETPHYECKOH (hopMme.
a IIpakTuyeckoe 3ansiTue Ne 8. Pemenue 3a1a4 Ha reOMETPUIECKOE MPEICTABICHUE 2
KOMILJIEKCHOTO YHUCIIa
Paznes 3. JIuneiinas aaredpa u Teopusi BeposITHOCTEH
Tema 3.1. Conep:xaHue yueOHOro Marepuasa 12 OK 01.
Marpuus! u 1. CucreMsbl IMHENHBIX ypaBHeHMN. [IoHATHS onpenenuTeneii CHCTEMBI. 6 OK 02.
onpeaeuTen 2. Marpuiibl, CBOICTBa MaTpHIL. OK 09.
3. Pemenue cuctem JUHEHHBIX YpaBHEHUH. [IK1.3.
Ipaxkrudeckoe 3anstue Ne 9. [IpakTuueckas pa6ora Ne 6. BelnonHenue aeicTBuii 4 1IK1.4.
HaJl MaTPUIIAMU U ONIPEACIUTEISAMH. 1IK2.3.
[1K4.3.

IIpakTnyeckoe 3ansiTue Ne 10. [Ipaktrueckas padota Ne 7. Pemenue cuctem

JIMHEMHBIX ypaBHeHI/Iﬁ pa3JInYHbIMU MCTOJaMU
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CamocrosiTesibHast paboTa o0yuarommxcs Ne 4

Pemenue cucreM nmuHEHHBIX ypaBHeHUH. JIeMCTBUS ¢ MaTpUIlaMu.(3amuTa

MIPE3CHTAIINHN )
Tema 3.2. Conep:xanue yueOHOro MaTepuaJia 6
Kuaaccnueckoe 1. OcHOBHBIE IOHATHS] KOMOMHATOPHUKH: IEPECTAHOBKH, Pa3MELICHHUS, COUCTAHHS. 4
onpeaejeHue 2. Bujpl coObITHI, KJIACCUYECKOE ONPEICTICHUE BEPOSITHOCTH.
BE€POATHOCTH IIpakTuyeckoe 3ansaTue Ne 15, [Ipaktuueckas padota Ne 8.Perenue 3a1a4 Ha 2

BBIUHCIICHHE BEPOSITHOCTH C UCIIOJIb30BAHUEM DJIEMEHTOB KOMOUHATOPUKH.
IIpomeskyTOUHAs aTTecTANMS: IK3AMEH 12
Hroronogucuumninne (Bcero): 84




3. VCJOBHUSI PEAJM3ALMM TNPOTPAMMBI YUYEBHOW
JUCHUIIIAHBI

3.1. TpeGoBaHM K MHHHMAJLHOMY MATEPHAJBLHO — TEXHHYECKOMY
o0ecrevYeHn 10

Peanmuzanus mporpaMMbl JIHCHMIUIMHBI TpeOyeT Haaudus Y4eOHOro
kaOnHeraMaTeMaTHKH  JiI1  MPOBEACHUS  3aHATHH  JICKIIMOHHOTO  THIIA,
MPAKTUYECKUX 3aHATHNW, B TOM YHUCJIE TPYNIOBBIX, WHIUBUAYATHHBIX,
MMUCEMEHHBIX, YCTHBIX KOHCYJBTAIlMN, TEKYIIEro KOHTPOJS W IMPOMEKYTOUYHOMN
aTTECTAIUH.
O6opynoBaHue:
- pabouee MecTo mperoaaBaTes;
- CIIELIMAJIM3UPOBaHHAsA MeOEIb (CTOJIBL, CTYJIbS 10 KOJIUYECTBY 00yUarOuXxcsl);
- JIOCKa yYCHHYECKas.
TexHuyeckue cpeacTBa 00yueHUs:
- KomIbioTep (HOYTOYK);
- MYJbTUMEIUNHBIN TTPOCKTOP, IKPaH.
YueOHo-HAIISIIHBIE  MOCOOMS:  TUTaKaThl,  y4eOHO-HArIsgHbIE  ITOCOOWMs,
oOecrieunBaOIIME TEMaTHYECKUE WMILIIOCTpAaIllid 10  pabodeil  mporpamme
JTUCIMIUIMHBI, B TOM 4UHCIe, BHJICO-ayJMO MAaTE€pUalIbl, KOMIIBIOTEPHBIC
TIPE3eHTAIlNH.

KowmmbroTep UMEET JOCTYN K D3JICKTPOHHO-OMOIMOTECYHBIM CHCTEMaM,
BBIXOJl B TJIO0ANBHYIO ceTh MHTEpHET, OCHAIEeH JUIEH3MOHHBIM MPOTPAMMHBIM
oOecIieueHUEM.

3.2.Y4eOHO-MeTOAHYECKOe " uH(pOpMaLIMOHHOE obecrieueHue
peaju3anuu Y4eOHOoi JUCIHMILTHHBI
OcHOBHbIE YueOHbIE U3IaHUSA

1. boromonos, H. B. MartemaTuka : yd4eOHHK /Tl CpeHero npoghecCuoHaIbHOTO
obpazoBanus / H. B. boromornog, I1. Y. Camoiinenko. — 5-e u3zz., mepepad. u 1or.
— Mocksa : MznarensctBo IOpaiit, 2020. — 401 c¢. — (IIpodeccuonansHoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — Tekct : anextponnsii // DbC
FOpaiit [caiiT]. — URL.: https://urait.ru/

2. boromosoB, H. B. Maremaruka. 3anaun ¢ pemenusMu B 2 4. Yacte 1 :
ydueOHoe mocobue misa cpeaHero npodeccuoHanbHoro ooOpaszoanus / H. B.
boromonoB. — 2-e uza., ucnp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2020.
— 439 c. — (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-534-09108-3. —
Tekcr : anexrponnsiii / DBC FOpaiit [caiiT]. — URL: https://urait.ru/

3. boromonos, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yacts 2 :
ydaeOHOe mocobue st cpeaHero mpodeccuoHanbHOro obpazoBanms / H. B.
boromonoB. — 2-e u3n., ucnp. u non. — Mocksa : UzparensctBo FOpaiit, 2020.
— 320 c. — (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-534-09135-9. —
Texct : anexTponnsii / DbC KOpaiit [caiiT]. — URL: https://urait.ru



https://urait.ru/
https://urait.ru/
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l[OlIO.JIHI/ITeJ'IbeIe y‘leﬁHble H3TaHHUA

4, bammakoB, M.U. Marematuka : y4yeOHuk / bammako M.U. —
MockBa : KuoPyc, 2021. — 394 ¢. — ISBN 978-5-406-08166-2. — URL.:
https://book.ru.

HNuTepHeT-pecypchl

S. ®enepanbHblii optan «Poccuiickoe oOpa3oBaHue» PexuMm nocryma:
http://www.edu.ru

6. Marematuka B OTkpeITOM  KoJule[pke.  Pexum  pocryna:
http://www.mathematics.ru

7. JuckperHas MaTeMaTHKa: JITOPUTMBI (mpoexT

ComputerAlgorithmTutor). Pexxum mocryma: http://rain.ifmo.ru/cat/

MeToauveckue peKOMEHAANMH VISl 00y4AIOUIUXCS 10 OCBOEHHIO
AUCIHHUTITINHBI

8. Meroanueckue yKazaHMS IS OOYyYalOIIUXCS 10  BBIMOJHEHUIO
PaKTUYECKUX padOT.

9. MeTomuyeckne yKazaHHs Il OOyYaroIIMXCs MO BBITOJHCHHUIO 3aJaHUi
CaMOCTOATENIbHON pabOTHI.



https://book.ru/
http://www.edu.ru/
http://www.mathematics.ru/
http://rain.ifmo.ru/cat/

4. KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHUA

YYEBHOI JUCIHUATIIMHBI

4.1. (I)OpMLI H METOAbI KOHTPOJIA U OLICHKH PE3YJIbTAaTOB oﬁyqumI

PesynbTarhl 00yueHus

@opMBI U METObI KOHTPOJISA M OLEHKH
pe3yJIbTaTOB 00y4eHHs

Obuwue u npogheccuonanvhvle KOMnemenyuu:

OK 01. BeiOupats cnocoObl pemieHus 3agad
npoeccuoHaTbHOMN JeSITeTFHOCTH,
MIPUMEHHUTENBHO K PA3TMIHBIM KOHTEKCTaM.

OK 02. Hcnons3oBaTh COBpPEMEHHBIE CPEICTBA
TIOWCKA, aHAIM3a U UHTEPIIPEeTalMd HHPOPMAIIH U
WH(GOPMAITMOHHBIE TEXHOJOTHH [UIsI BBITOJHEHUS
3a71a4 MPO(heCCUOHATBHOM JIEATEIIBHOCTH;

OK 09. Tlonmp3oBarhcsi  mpodeccHoHANbHON
MOKyMEHTallied  Ha  TOCYHapCTBEHHOM |
WHOCTPAHHOM S3BIKaX.

IIK 1.3.IlpoBoauTh BUPTyaJIbHOE TECTUPOBAHUE
pa3paboTaHHOW  MOJEIH  DJIEMEHTOB  CHCTEM
aBTOMATH3alMK U1l OIEHKH (PYHKIIMOHATHLHOCTH
KOMITOHEHTOB.

I[IK  1.4.®opmupoBaTh MakeT  TEXHUYECKOI
MOKyMEHTAIlMK Ha  pa3paboTaHHYI0  MOJEIb
3JIEMEHTOB CHCTEM aBTOMaTH3allHH.

[1K 2.3.ITpoBOANTH UCTILITAHUS MOJICTTH DJIIEMEHTOB
CHCTEM aBTOMATH3AllNd B PEATbHBIX YCIOBHSX C
HEeNbI0  TOATBEPKJICHUS PabOTOCTIOCOOHOCTH U
BO3MO>KHOM OIITUMU3AIINH.

IIK 4.3.0prann3oBbiBaTh pabOTHI M0 YCTPAHEHHIO
HETOJNA/I0OK, OTKa30B OOOPYIOBAaHUS U PEMOHTY
CHCTEM B paMKax CBOCH KOMITETEHIINH.
3HaTh:

OCHOBHBIE MaTeMaTHYEeCKAE METO b
TIPHUKJIATHBIX 32134,

OcHoBbl UG GEPSHINATBHOTO W HMHTETPAJIBbHOTO
HWCYHCIICHUH;

OCHOBHBIE METOJBI M TOHATHUS MaTEMaTHYECKOTO
aHaJIN3a, TMHEHHOW anreOpsl;

Teopuu KOMILIEKCHBIX YHce, TeopHun
BEPOATHOCTEH M MaTEMaTHYECKOW CTATHCTUKH;
Posib 1 MecTo MaremMaTWkd B COBPEMEHHOM MHUpE
NP OCBOCHUHU TPO(ECCHOHANBHBIX JAUCIUILINH U
B chepe mpohecCHOHANBHOM JIeSATEIbHOCTH
Ymern:

AHaAIM3UPOBATh CIOXHBIE (YHKIIMU M CTPOUTH WX
rpaduku
BrinmonusaTs
qrcIaMu
BbI4uCIATE 3HAYSHUST TEOMETPUIECKUX BEIMIUH
[IpousBoguth JelCTBUST HAjJ  MaTpUIlaMd U
OTpeAeTUTENIMU

Pemnate 3amauM Ha BBIYHCICHUE BEPOSITHOCTH C
MCIIOJIb30BaHUEM 3JIEMEHTOB KOMOMHATOPUKHU

PpCHICHUA

ﬂeﬁCTBHH HaQ KOMILIICKCHBIMHA

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBI;

- TECTUPOBAHHUE;

- BBITIOJIHEHUE MTPAKTHYECKON PaOOTHI.

OreHka pe3ysIbTaTOB BBITIOJHEHUS
CaMOCTOSITEIILHOM PabOTHI

[TpoMexyTouHast aTTecTanus B popme:
3 ceMecTp — IK3aMeH

Meroa npoBeaeHus NpOMEKYTOUHON
aTTeCTalluu 3 CEMECTpa: BIOJIHEHHUE
KOMILIEKCHOTO 3aJaHUsl..
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Pemate mpuknagHble 3afadyd C HCIIOJIIB30BAaHUEM
37eMeHTOB Au(PepeHIHaTbLHOTO U HHTETPATBHOTO
WUCYHCIICHUH

Pewate CHUCTEMbl  JIMHEHHBIX  ypaBHEHHU
pa3IMYHBIMUA METOJAMHU

4.2. ®oH/1 OLIEHOYHBIX CPEACTB /JIs MPOoBeIeHUs MPOMEKYTOUHOM aTTeCTAlMU
00y4Jaromuxcsi Mo JMCUUIJINHE

IToxka3are/im M KPpUTEPUU OLICHUBAHUA KOMIIETEHLIMIA
ITokazaTenn W KpUTEPUU OIICHUBAHUS KOMIICTEHIIMM, OINMCAHHUE IIIKaJ
OLICHUBAHUS COAEPHKATCS B MPUIIOKEHUU 1.

KoHTpoJsibHBIC M TECTOBbIC 3aJaHUS
KonTponpHbIE 3a1aHKs cOAEPKATCS B IPUIOKEHUN 1.

MeTozmqecmle MaTepualbl

Meroauyeckue MaTepuaibl, OINPEAEISAIOINAE IMPOLUEAYyPbl OLEHUBAHUS
3HAaHUHU, YMEHUH, XapakTepU3yolux GopMIUpOBaHUE KOMIIETEHLIUH, COAEpKATCS B
IIPUIOKEHUH 1.
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Hpunoxenne 1
KOHTpOJ’IBHO-OIIeHO‘lHBIe cpeacrea

JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTALMHU MO JUCHUIIMHE
EH.01 MaTremaruka

1.1.®dopma npoMe:KyTOUHOI aTTecTammu: Dx3ameH (3 cemectp)
1.2. Cucrema olleHUBAHUSA Pe3yIbTATOB BBINOJHEHUS 3aJaHUI

OueHuBaHuEe pe3yJabTaTOB BBIIOJHEHUS 33JaHUN NPOMEXYTOYHOM aTTeCTaluU
OCYILIECTBJISIETCS] HA OCHOBE CJIEAYIOLINX IPUHIIUIIOB!

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHU,
MPAKTUYECKOTO OIBITa, OOIMHUX U MPO(ECCHOHATBHBIX KOMIIETEHITUH, TPOJEMOHCTPUPOBAHHBIX
00y4JaroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aJICKBATHOCTU OIICHKM — OIICHKA BBITIOJIHEHUS 3aJaHUN JOJDKHA IIPOBOJUTHCA B
OTHOIIEHMHU TE€X KOMIIETEHIIMH, KOTOpble HEOOXOMuMBbl A A(PPEKTUBHOTO BBIIOTHEHUS
3a/1aHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUS BBIMOJIHEHMs 3aJaHUi JOJDKHA 00JaaaTh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH NPHU HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMMX U NPOPECCHOHATBHBIX KOMIIETEHIIUIM

00yJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OIICHHMBAaHMS BBIIOJHEHUS 3aJaHUil  JOJDKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOO0OMMEe ©  NPo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OLIEHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PearoYTeHUi
npernojaaBaresneil, OCyIECTBISIOIIMX KOHTPOJIb WM aTTECTALMIO.

IIpy BBINOSHEHUHU TNPOLELYpP OLEHKH 3aJaHUN MCIONb3YIOTCS CIEAYIOLIME OCHOBHBIE
METO/IbI:

- METOJ] pacueTa epBUYHBIX 0aJIJIOB;

- METOJ1 pacueTa CBOJHBIX OAJIIOB.

Pe3ynbTaThl BBINOJIHEHUsS 33aHUN OLIEHUWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMH OLICHKHU.

Hcnonb3yercs natubauibHas mKajia Ui OLlEHUBaHUS Pe3yIbTaTOB O0yUCHHUS.

[lepeBon nsaTHOANIBHOM MIKanbl y4yeTa pe3yabTaTOB B MSATHOAUIBHYIO OLIEHOYHYIO
HIKaJy:

Ouenka KonuyectBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPEeTHYECKOr0 M NPAKTHYECKOI0 3aJaHus,
cpeaHMii 0a/171 10 HTOraM aTTeCTalluu

O1eHKa 5 «OTIUYHOY 4,6-5
Orenka 4 «X0OpOoIIo» 3,6-4,5
OreHka 3 «yJOBIICTBOPUTEITHHO) 3-3,5
OneHka 2 «HEeyJAO0BIETBOPUTEIBHO» <29

1.3. KOHTpPOJIbHO-01IeHOYHbIE CPeICcTBa
1.3.13apanue:

1.OTBeTUTH HA OJIMH BOIIPOC.
2. BBINOIHUTH TPaKTUYECKOE 3aJaHUE.

IIpumepHBIe BONPOCHI LIS COOeceI0BAHUSA
1. Martpuubl. OcHoBHBIE cBOicTBa. [IpeobpazoBanus Ui MaTpHIl
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2. Panr matpuier. OGpaTHas MaTpuiia

3. Omnpenenurenu. CBoiicTBa onpenenureneil. Berancnenue onpenenureneit
BTOPOTO, TPETHETO MOPSIAKOB

4, Merton Kpamepa

5 Merton I'aycca

6 Metoxn 0OpaTHOI MaTpPUIIBI

7. Paznuynble BUABI ypaBHEHUS NPAMOit

8 YcioBue napamienbHOCTH U MEPIEHANKYIAPHOCTH. YTOJI MEXIY IPSIMBIMU

9 Kpussie |l-ro mopsinka: okpyXKHOCTb

10.  Kpussie |l-ro nopsiaka: smmurnc

11.  Kpussie llI-ro mopsigka: runep6osa

12.  Kpussie ll-ro nopsiaka: mapabomna

13.  IlonsATHe Mpou3BOIHOM, €€ MEXaHUICCKUN ((PU3UIECKUIT) CMBICIL.
I'eomeTpuyeCKU CMBICI IIPOU3BOJIHOM. Y PABHEHUE KAcaTEIbHON U HOPMAJIU

14.  IlpaBuna auddepeHnUpOBaHUS OCHOBHBIX apu(METUUECKHUX JEHCTBUN

15.  JIuddepenunpoBanue cioxHoi GpyHKIIH

16.  IIpou3BoJHBIE OCHOBHBIX KJIACCOB JIEMEHTAPHBIX (DYHKIIMH

17. Bropas npousBoaHasi, ee GU3NIECKUNA CMBICIT

18.  OOmas cxema uccnenoBanus QYHKIUU U OCTPOEHHE rpaduKoB PyHKIMIMA C
MMOMOUIBIO TPOU3BOTHOU

19.  IlousATHe HeolpeeNeHHOI0 UHTErpaia, ero cBoicTra. ['eomeTpuueckuii cMbICi
HEOIpeIeNIEHHOT0 HHTerpana. HemocpencTBeHHOE HHTETPUPOBAHNE

20.  HuterpupoBaHUE METOJOM IOJCTaHOBKHU

21.  HuterpupoBaHUe panHOHAIBHBIX ApoOeit

22.  IloHsATue onpeaeneHHOro HHTErpaja, CBOMCTBO ONpPEeAEICHHOT0 HHTEerpaa.
I'eoMeTpuyeCKNA CMBICI ONPEACIIEHHOIO0 HHTErPalla, IUIOMAb KPUBOJIMHENHOMN Tparleluu

23.  Bpluucienue onpeieaeHHOro HHTErpajga MeToJ0M OJJCTaHOBKU

24.  BpluuciieHue OMpeIeICHHOTO HHTETPajia METOIOM TI0 YacCTsIM

25. Brrancnenue minomazaeit gpuryp

26.  Bpruucienne 00EMOB Tell BPALICHUS

27.  JluddepeHunanbHble ypaBHEHHS € pa3IeNIIOUIMIMUCS IEPEMEHHBIMU.
OpnnHopoauble quddepeHInanbHble ypaBHEHUS IEPBOTO MOPsIKa

28.  Jluneitnsle nuddepeHranbHble YpaBHEHUS

29.  AunreOpanueckast popMa KOMILIEKCHBIX Yrcen. JlelCTBUS HaJl KOMIUIEKCHBIMA
qrciamMu B anreOpandeckoi opme

30. Tpuronomerpuueckas popmMa KOMIUIEKCHBIX uncen. [leficTBust Han

KOMILJIEKCHBIMHU YHCJIaMU B TPUTOHOMETPHUECKON (hopme
IIpumepHbIe NpakTHUYECKHE 3aJAHUA:

1 3)(1 21} 1 (-4 -3

Zx

+
1 2),{3 10/, 2 {0 1

1. BrimonHuTe AeicTBUS ¢ MaTpULIAMH:
1 21
2. Haiitu panr 1 o0paTHyr0 MaTpHILy: 310
3 2 -1
-2 2 3
3. Brrancnuts onpenenurens: A= 2 -3
4, Pemuts CJIAY MeTonoM 00paTHOW MaTpPHUIIHL: {gi t §§ z 1;
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4x1 — 2%, =4
5. Pemmte CJIAY Meromom ["aycca: { ! 2
—X1 + Xy = 2
5x -2y =7
6. Pemute CJIAY MeTonom Kpamepa: {
FIOM BPAMEPA- 13y + 4y = 25

7. CocTaBuTh ypaBHEHHE MPSIMOH, MPOXOASIICH Yepe3 Hauauo KoopAuHaT u Touky M (2; 3)

8. CocTaBuTh ypaBHEHHE MPSIMOU, poxosiiei yepe3 Touky Mg (-1; 3) mepneHauKyIsIpHO
Bekrtopy 1 {2; -3}

9. CocTaBUTh ypaBHEHHE OKPYKHOCTH C LIEHTPOM B TOUKe (5; -7) ¥ MpOXOAsLIeH yepes3
TOYKY (2; -3)

2 2

10. Jan smurc 1x0—0 + }5]—1 = 1. BBIYUCIHTB €ro SIKCIEHTPHUCUTET

11. CocTaBuUTh ypaBHEHHE THIIEPOOIIBI, €CITU €€ BepLIMHBI HaxonsaTcs B Toukax Ag (-3; 0) u A
(3; 0), poxycst — B Toukax Fy (-5; 0) u F, (5; 0)

12. ITo 1aHHOMY ypaBHEHHMIO Mapabobl y2 = —4X BBIYMCINTH KOOPIHHATH €& (hoKyca

1.3.2. Kpurepuu onenkun

Kpurepun oneHkH pe3yjibTaTOB BbINOJIHEHHS TEOPETUYECKOI0 3aJaHUS bamsl B
COOTBETCTBHHU C
KPUTEPUSIMU OICHKU
MakcumaJjibHbII
oama—2,0
1 | demoHcTpupyer riayOOKoe, TIOJIHO€ 3HAHWE W T[OHHUMAaHHE 2,0

MNpOrpaMMHOI0 MaTtepuana.
[TocnenoBarenbHO, CaMOCTOATEJILHO pacKpbIBaeT OCHOBHOE

CoZiepKaHue BOIIPOCa.

BpIBOIBI  apryMEHTHpPOBaHBI, OCHOBaHbl Ha  CaMOCTOSITEIBHO
BBINTOJIHEHHOM aHajIM3€e, 0000IIEHUH TaHHbIX.

YeTko ¥ BEPHO JaHbI ONPEACIICHUS] IOHATHN U HAYYHBIX TEPMHUHOB.
JlaeT BepHbIE, CAMOCTOSITENIbHBIE OTBETHI HA BOIIPOCHI.

2 | JleMoHCTpUpyeT HEAOCTATOYHO TJIyOOKO€, TIOJIHO€ 3HAaHHE U 1,0
MOHMMAaHHEe MTPOTPaMMHOT0 MaTepHaa.

Henocrarouno mocnenoBaTeabHO, HO CAMOCTOSITENBHO PAaCKPBIBAET
OCHOBHOE COjIep’KaHie BOIPOCa.

BbIBOIBI  OCHOBaHBI Ha CAaMOCTOSTEIHHO BBIMOJTHCHHOM aHAJH3E,
0000IIIeHNN JaHHBIX, HO B OTIENBHBIX CIlydasx HEIOCTAaTOYHO
apryMeHTUPOBAHBI.

HenocTaTouHO 4€TKO M BEpHO JIaHbI ONPEAETICHUS MOHITUNA U HAYYHBIX
TEPMUHOB.

[Ipu oTBeTe Ha BOMPOCH JOMYCKAeT HECYIIECTBEHHbIE OIINOKH,
KOTOPBIC MOXKET UCTIPABUTH CAMOCTOSITEIILHO.

3 | HeMoHcTpUpyeT B OTJAEIBbHBIX BONpOCAX, HETIyOOKOe Bia/ieHUE 0,5
3HAHUSMHU IPOrPaMMHOIO MaTepHarna.

W3naraer mnporpaMMHbIi Marepuan (parMeHTapHO, HeE BCerja
MOCIIeI0BATEIBHO.

JonymieHnbl OMMOKM M HETOYHOCTH B HCHOJIb30BAaHUM HAy4YHOU
TEPMHUHOJIOTHH.

ITpu oTBETE Ha BONPOCHI JONYCKAET HETOYHOCTH.

4 | CTyneHT AEMOHCTPHUPYET HE3HAHWE W HENOHMMAHHE IPOrpaMMHOTO 0
MmarepHaa.

OcHoBHOE cojiep)kaHue yueOHOro MaTepuania He PacKpbITO;

JOMYILIEHbl TIpyOble OIIMOKM B OMNpENeNeHUM MOHATHH, NpU HC-
IMMOJIb30BAHWHU TCPMUHOJIOTHH.
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3arpyaHsAeTCcsS OTBEYaTh HAa BOIIPOCHI, IIPH OTBETE JIONYCKAET CEPhE3HBIC
OLLIMOKH.

Utoro 2

Ne Kputrepum oueHKHU pe3yJbTATOB BbINOJHEHHUS NMPAKTHYECKOro MakcuMaabHbIN
3alaHuSA 0aJ1J1 32 KpUTEepuMn
olleHKH — 3 6aj1a
1 | Xon pemieHuss BEpHBIM, NPUBEJEHO BEPHOE OOOCHOBAHHOE 30
penieHue, NoJay4eH BEpHbINA OTBET ’
2 | Xoxg pemeHWss BEpHBIH, HO JOMyIIEHa OJHA OHIMOKa 20
BBIYMCIIMTEIILHOIO XapaKTepa ’
3 | Pemenue HayaTo JIOTUYECKU BEpHO, JommymieHa
BBIYMCIIMTENIbHAS OIIMOKA;, WM PEIICHHE HE JOBEJICHO JI0 1,0
KOHIIA, OTBET OTCYTCTBYET
4 | HeBepHoe pelieHHe, HEBEPHBIH OTBET WM OTCYTCTBHE 0
penieHus
UTOro 3

1.4. MarepuajibHO-TeXHHYECKOe ofOecrevyeHnue s NpPOBedeHHs] TNPOMEKYTOYHOMH
aTTecTaluu
ATTecTranus NpoBOAUTCS B KaOuHeTe MaTeMaTHKH.

1.5. YuedHO-MeTOAUYecKkOe M HHPOPMAINMOHHOE oOOecneyeHUe Jsi NPOBedeHUs
NMPOMEKYTOYHOM aTTeCTAlUN

OcHoBHbIE yueOHbIe H31aHUS

1. Boromosos, H. B. Maremaruka : y4eOHUK JIJIsi CPEAHETO MPOPECCUOHATBHOTO 00pa30BaHUS

/ H. B. boromonos, Il. 1. Camoiinenko. — 5-e¢ u3n., mepepad. u gon. — Mocksa :
WznarensctBo Opaiit, 2020. — 401 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-07878-7. — Tekcr : oanekrponHslt // OBC HOpaiir [caiit]. — URL:

https://urait.ru/

2. boromonos, H. B. Marematuka. 3agauu ¢ pemenusiMu B 2 4. Yacts 1 : yueOHoe mocobue
JUTSE cpentHero npodeccruonaabHoro odpasosanus / H. B. boromonoB. — 2-¢ u3n., ucmp. u JI0M.
— Mockaa : UznatensctBo HOpaiit, 2020. — 439 ¢. — (IlpodeccuonanbHoe oOpa3oBaHue). —
ISBN 978-5-534-09108-3. — Tekcr : anektponHbii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/

3. bBoromosios, H. B. Maremaruka. 3agaquu ¢ permieHussMA B 2 4. Yacts 2 : yaeOHOE TTOCOOHE
JUIs cpeHero npogdeccruonanbHoro oopasosanus / H. B. boromosnoB. — 2-e u3a., ucop. u A0M.
— Mockasa : U3marensctBo FOpaiit, 2020. — 320 c. — (IIpodeccuonansroe o6pa3zoBanue). —
ISBN 978-5-534-09135-9. — Tekcr : snektponHbli // DBC IOpaiit [caiir]. — URL:

https://urait.ru

IlOlIOJIHI/ITe.]'ILHLIe yqeﬁm,le H3JaHUA

4. bammakoB, M.U. MaremaTtuka : yueObHuk / bammakoB M.M. — Mocksa :
KuoPyc, 2021. — 394 ¢. — ISBN 978-5-406-08166-2. — URL.: https://book.ru.


https://urait.ru/
https://urait.ru/
https://book.ru/
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HNHuTepHeT-pecypcsl

S. Qenepanbublii  moptan  «Poccuiickoe  oOpaszoBanme» Pexxum  pmocryna:
http://www.edu.ru

6. MaremaTtuka B OTKpBITOM KOJUIEIKE. Pexum JIOCTyMa:
http://www.mathematics.ru

1. Huckpernas wartemaruka: aiaroputmbsl (mpoekt ComputerAlgorithmTutor).

Pexxum nmocryna: http://rain.ifmo.ru/cat/
MeTtoauyeckue peKoOMeHAAlNHU /151 00y4al0IUXCS 110 0CBOCHUIO THCIUILTHHBI
8. Meroaunueckue ykazaHus Ui 00y4arOIIUXCs 10 BBIMOJTHEHUIO MPAKTUYECKUX PadoT.
9. Meroauueckue yKazaHus Uil OOy4YalOIIMXCS 1O  BBIIOJHEHUIO  3aJaHUil
CaMOCTOSITENIbHOM pabOThI.
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